D
elirium is a frequent, yet often unrecognized, occurrence in the elderly patient with reports of up to 42% of elderly medical patients and 80% of elderly critical care patients experiencing delirium during hospitalization (Holly, Cantwell, & Kamienski, 2013) . In patients with a hip fracture, the incidence of delirium is reported to be as high as 62% with greater rates in those with preexisting psychiatric disorders and those who are older than 65 years ( Kzyirids , 2006) . Notably, delirium is the most frequent complication among postoperative patients with a hip fracture ( Robertson & Robertson , 2006) with symptoms occurring as early as the fi rst postoperative day.
Evidence-Based Clinical Audit Criteria for the Prevention and Management of Delirium in the Postoperative Patient With a Hip Fracture
Cheryl Holly ▼ Leslie Rittenmeyer ▼ Susan Mace Weeks Delirium is a frequent, yet often unrecognized, occurrence in elderly hospitalized patients. In patients with hip fracture, the incidence of delirium is reported to be as high as 62% and even greater if over 65 years of age. One approach to the prevention and management of postoperative delirium in elderly patients with hip fracture is the clinical audit. A clinical audit is a retrospective assessment of clinical care of patients and is guided by criteria that are evidence-based statements of best practice. The use of measurable, objective criterion, with an agreed standard of performance is the hallmark of an audit. The clinical audit criteria presented in this article for the prevention and management of delirium in hospitalized elderly with hip fracture were determined by a compilation of systematic reviews and existing evidence-based clinical guidelines. The following 5 audit criteria are discussed: (1) All elderly patients with a hip fracture are assessed for risk factors for developing delirium daily using a valid and reliable tool; (2) the environment of the patient with hip fracture is assessed daily for conduciveness to maintaining sensory orientation; (3) all patients with hip fracture receive essential nursing care; (4) appropriate clinical criteria are applied to confi rm a diagnosis of delirium in patients with hip fracture; and (5) nonpharmacologic interventions are employed before pharmacologic interventions in patients with hip fracture with a diagnosis of delirium.
Several assumptions prevail regarding the development of delirium including factors associated with encephalopathy, polypharmacy, stress response, and severity of illness; however, the specifi c pathogenesis has not been determined. It may be that multiple metabolic and neurologic insults interfere with normal neurologic function. The most commonly accepted premise is a disruption in neurotransmission with a resulting cholinergic defi ciency "that affects multiple spheres of the central nervous system, although an undetected diffuse brain injury has also been implicated" (Holly, Cantwell, & Jadotte, 2012, p. 137) . Given the imprecise origin, the symptoms of delirium are fl uctuating, diverse, and inexact. Prevention and management strategies are, therefore, necessarily multifactorial and rely on an understanding of risk factors and early diagnosis.
The purpose of this article was to describe an approach to the prevention and management of postoperative delirium in elderly patients with hip fracture through the use of evidence-based clinical audit criteria to assess care for this group of patients. The need to take a proactive approach to the prevention and management of delirium is emphasized by reports that it is linked to high rates of 30-to 90-day hospital readmissions (U.S. Department of Health and Human Services, 2004) . Delirium has also been linked to increases in length of stay, mortality, and cost Milbrandt et al. , 2004) .
A more focused and precise approach to the prevention of delirium is also made necessary by the fi nding that many healthcare professionals have diffi culty recognizing delirium in elderly patients. In fact, Steis and Fick (2008) found in a systematic review of the literature that nurses are able to defi ne delirium but are not able to recognize it in their patients. Physicians have been found to be likewise lacking. Armstrong, Cozza, and Wantanable (1997) reported that physicians were likely to conduct only one evaluation for delirium during hospitalization, and despite the Society of Critical Care Medicine's promotion of daily delirium assessment, only 40% of physicians reported conducting routine monitoring .
Determining the Evidence-Based Audit Criteria
A clinical audit is a retrospective assessment of actual clinical care of patients (Clinical Working Group Audit Criteria, 2008) . The process is guided by criteria that are statements of best practice. These statements describe how things should be done in an ideal world and are explicit in how the criteria should be measured. A clinical audit is conducted to answer the question, "Are we following best practice?" There are similarities between conducting a clinical audit and conducting a research study. Both require a welldesigned approach and can use qualitative, quantitative, or mixed methodologies. The differences are related to the intent of the activity, the way in which data are collected, and the use of fi ndings. Table 1 provides a comparison of the essential elements of a clinical audit and a research study.
The use of an objective criterion is the hallmark of a clinical audit. Each criterion must be measurable and clearly defi ned. The four requirements of a good audit criterion are that it is relevant, clearly defi ned, easily measured, and based on evidence (National Institute for Health and Clinical Excellence [NICE], 2002) .
The SMART model provides a framework for developing clinical audit criteria. Criteria should be Specifi c, Measurable, Achievable, Research-Based and Timely, in other words, SMART. To be specifi c, criteria should be precise and unambiguous and should accurately identify the population or process being audited. They should be jargon-free and have only one meaning. To be measurable, audit criteria should be quantifi able. Most often this means that the criterion was either met or was not met. Achievable audit criteria are those that are possible and practical. Audit criteria should be based on a body of research that has assessed the applicable evidence base, or level, for each criterion. The clinical audit criteria presented here for the prevention and management of postoperative delirium in elderly patients with a hip fracture were determined by a compilation of systematic review recommendations. A systematic review is a research method that identifi es, appraises, synthesizes, and summarizes the fi ndings of high-quality primary research (Holly, Salmond, & Saimbert, 2012) . Timely audit criteria are those that have a specifi ed timeframe for accomplishment such as daily, upon admission, quarterly, or annually.
Examples of other audit criteria related to delirium include those found in the Joanna Briggs Institute Practical Application of Clinical Evidence System, also known as PACES ( Joanna Briggs Institute , 2013) . The PACES system is an online tool that allows clinicians to conduct audits of clinical care. Within the PACES system, three sets of audit criteria are related to delirium. One set is related to the detection of delirium, one set is focused on the prevention and management of postoperative delirium, and one set audits the assessment of delirium in the acute care setting with the use of the Confusion Assessment Method (CAM) instrument. The audit criteria found in the PACES system are supported by other Joanna Briggs Institute publications including systematic reviews, evidence summaries, and best practice recommendations. Although the audit criteria within the PACES system are credible and useful, none are focused specifi cally on the prevention and management of delirium in the postoperative elderly patient with a hip fracture. The audit criteria in this article add to the body of knowledge by synthesizing existing knowledge on the topic and then proposing audit criteria specifi cally designed for the postoperative patient with a hip fracture. There are two main types of audits: process audits that evaluate an activity or a process that happens in the course of delivery of care, and outcome audits that evaluate the results of activities ( Godwin , 2001) . A clinical audit on the prevention of delirium in the postoperative patient with a hip fracture is a combination of both of these types to ensure that the patient has received the best care (process) to prevent delirium (outcome). To be effective, clinical audits need to follow specifi c strategies. Following development of the evidence-based criterion statement, a necessary fi rst step is to decide what data are needed to address the audit criteria and to then design a data extraction form. It is useful to pilot test the data collection form on several charts to be sure that the data identifi ed for collection are actually in the chart and reasonably easy to access ( Godwin , 2001) . Only data related to the audit criterion should be collected, and no identifi able information should be recorded.
Second, the frequency of the audit needs to be determined. Most audits are done on a quarterly basis. Third, a determination of how many charts need to be audited is necessary. If an electronic health record is available, it may be relatively easy to identify patients who have undergone the repair of a hip fracture. If during one quarter 50 hip fractures were repaired, a random sample of 20% of those patients' charts (10 charts) would be adequate for the review. Fourth, the results of the data collection are compared with the predetermined audit criteria. The end stage of analysis is concluding how well the criteria were met and, if applicable, identifying reasons why they were not met in all cases. Cases where the target measurement was not met suggest a potential for improvement in care ( Godwin , 2001) . Finally, the results of the audit need to be presented to those who care for the patient. Once the results of the audit have been published and discussed, an agreement must be reached on how to improve or sustain the fi ndings (see Table 2 ).
The Audit Criteria CRITERION 1: ALL ELDERLY PATIENTS WITH A HIP FRACTURE ARE ASSESSED FOR RISK FACTORS DAILY USING A VALID AND RELIABLE TOOL
Systematic reviews have consistently demonstrated that those aged 65 years and older, with a preexisting cognitive impairment (including depression) and psychotropic or opioid drug administration and having a surgical procedure, are more prone to the development of delirium than other populations. Patients undergoing surgery for a hip fracture should, therefore, be assessed on a daily basis. Daily assessment is necessary because of the fl uctuating nature of acute delirium. Without such assessment, signs may be missed.
Multiple risk factors infl uence the development of delirium (see Table 3 ). These can provide the foundation for daily assessment. Among these risk factors are polypharmacy (the administration of more than three different medications), administration of benzodiazepines and opioids, abnormal laboratory values, and specifi c types of hospital units. Mattar-Chan, and Childs (2012) and Van Rampaey, Schuurmansc, Shortridge-Baggett, Truijenb, and Bossaerte (2008) found evidence regarding the role of polypharmacy in their systematic reviews. Mattar-Chan and Childs identifi ed benzodiazepines as the most signifi cant classification of drugs causing delirium. Benzodiazepines (e.g., Ativan) increase the effect of the neurotransmitter γ -aminobutyric acid resulting in increased sedation and hypnosis (sleep). Van Rampaey et al identifi ed that the highest odds ratio (OR) for development of delirium Step 1: Determine the focus for the clinical audit
Step 2: Be specifi c Identify the population or process to be audited Use clear, unambiguous language in writing the criteria Determine what data should be collected using specifi c audit criteria
Step 3: Make sure that the criteria are measurable Determine how the criteria should be measured: as a category (met, not met) or a percentage of audited charts Develop a data extraction form
Step 4: Be sure that the criteria are achievable Choose audit criteria that are a part of everyday practice.
Step 5: Document the research base for development of the audit criteria If predetermined audit criteria are not available or are not specifi c to the population or process for audit, search for systematic reviews that describe best practice.
Two helpful sites to conduct this search are (1) the Joanna Briggs Institute Library ( www.joannabriggs.edu.au ) and (2) the Cochrane Collaboration ( www.cochrane.org )
Step 6: Set a time for the audit to be conducted.
Each criterion should have a specifi c timeframe for review, such as upon admission, daily, quarterly, or annually.
Only data related to the audit criterion should be collected during these times, and no identifi able information should be recorded.
© 2014 by National Association of Orthopaedic Nurses was related to an intermediate daily morphine dose between 7.2 and 18.6 mg. Mattar-Chan and Childs (2012) also examined the development of risk factors for delirium by care setting. They concluded that while older age and a history of stroke and dementia were common, patients in different areas of the hospital have different risk factors for acute delirium. For example, the presence of sepsis and heavy alcohol use were the most signifi cant risk factors in the medical intensive care unit (ICU). In the surgical ICU, hypoalbuminemia, impaired functional status, high APACHE (Acute Physiology and Chronic Health Evaluation) II scores, and high serum cortisol levels influenced the development of delirium. A high APACHE II score was the most signifi cant risk factor. APACHE II measures severity of illness and risk of death, suggesting a relationship between physiologic stress and the development of delirium. Patients in trauma units with low Glasgow Coma Scale scores and multiple blood transfusions were also found to have a higher risk of acute delirium during the postoperative period. Dasgupta, Dumbrell, and Maw (2006) found in their systematic review that the incidence of delirium ranged from 5.1% to 52.2%, with higher rates after hip fracture and simultaneous bilateral knee replacement. Individual risk factor analysis suggested cognitive impairment, older age, functional impairment, sensory impairment, depression, preoperative psychotropic drug use, psychopathologic symptoms, and institutional residence to be associated with postoperative delirium. These fi ndings are similar to those of Khan et al. (2012) in a systematic review in which age, cognitive impairment, depression, anticholinergic drugs, and lorazepam use were associated with an increased risk for the development of delirium.
Many healthcare professionals have diffi culty recognizing delirium in elderly patients and may not use the screening tools available. There are a number of screening tools that can be used in the daily assessment of delirium in elderly patients with a hip fracture (Holly, Cantwell, et al., 2012) . The most widely used screening measure is the CAM or its adapted version for the Intensive Care Unit (CAM-ICU). The CAM has favorable performance characteristics with reference standard ratings and has been included in more than 30 practice guidelines. Wei, Wei, Fearing, Sternberg, and Inouye (2008) determined by systematic review that CAM has a high overall sensitivity of 95% and a specifi city of 89%. The CAM diagnostic algorithm is based on four elements: (1) an acute onset of mental status changes that fl uctuate; (2) inattention; (3) disorganized thinking; and (4) an altered level of consciousness. The diagnosis of delirium is made if the patient evidences both elements 1 and 2 and either Element 3 or Element 4.
The CAM-ICU was developed specifi cally for ventilated, nonverbal patients. The CAM-ICU was compared with ratings from experts using Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition) ( DSM-IV ; American Psychiatric Association , 2000) criteria and reported a sensitivity of 95%-100% and a specifi city of 93%-98%. CAM-ICU has also been found to be effective as a screening tool for nonverbal patients outside the ICU. The CAM-ICU evaluates attentiveness and the presence of disorganized thinking using visual and auditory cues. Before using the CAM-ICU, the patient's level of consciousness needs to be ascertained. Training in the use of both the CAM and the CAM-ICU is necessary for optimal fi ndings with either of these screening tools.
CRITERION 2: THE ENVIRONMENT OF THE PATIENT WITH A HIP FRACTURE IS ASSESSED DAILY FOR CONDUCIVENESS TO MAINTAINING SENSORY ORIENTATION
Preventive strategies for acute delirium are those that have proven to effectively reduce the incidence of delirium and improve outcomes. Hempenius et al. (2011) reviewed 16 systematic reviews to determine whether any intervention would prevent delirium. While this review is nonspecifi c in terms of what works best to prevent delirium, the results did indicate that there was no difference in effectiveness between pharmacologic interventions versus multiple strategies interventions versus single interventions (OR: 0.58; CI: 0.39-0.87 vs. OR: 0.59; CI: 0.38-0.92 vs. OR: 1.05; CI: 0.09-11.57).
Milisen, Lemiengre, Braes, and Foreman (2005) synthesized the fi ndings of seven studies: four focused on interventions to prevent the development of delirium, and three studies focused on early recognition and treatment of delirium. The primary goal of the review was to identify types and effi cacy of multicomponent nonpharmacologic prevention strategies for delirium in hospitalized older adults. The review included a total of 1,248 medical and surgical patients aged 65 years and older who did not have a diagnosis of delirium based on the DSM criteria. The prevention strategies utilized in the studies included a variety of nonpharmacologic interventions implemented by the healthcare team including specially trained volunteers, geriatric nurse specialists, geriatricians, social workers, occupational therapists, and nutritionists. Interventions included preoperative consultation or consultation within 24 hours postoperatively, along with daily visits by a geriatrician or geriatric nurse specialist. Based on the daily evaluation, treatment recommendations were provided, which included preventive interventions relating to oxygen delivery; fl uid/electrolyte balance; pain; medications; bowel/bladder function; nutrition; mobilization; prevention, detection, and treatment of complications; environment; and the treatment of agitation.
Other preventive interventions identifi ed by Milisen et al. (2005) included nursing staff education regarding patient orientation and communication, mobilization, environmental modifi cations, caregiver education, medication management, and discharge planning. Standardized intervention protocols for patients who experienced cognitive impairment, sleep deprivation, immobility, visual and hearing impairment, and/or dehydration were also evaluated. The reviewers concluded that promoting comfort, safety, hydration, and oxygenation was most effective in reducing the incidence of delirium. In these patients, delirium was prevented in one-third of the group, and the incidence of severe delirium was lessened by more than one-half. In a subgroup analysis, surgical patients without premorbid dementia or functional decline benefi ted most from any intervention, whereas multicomponent intervention was most effective for patients who exhibited one or two risk factors of delirium. Specifi cally, the multiple risk factors were visual impairment, severe illness, cognitive impairment, and high blood urea nitrogen-tocreatinine ratio.
CRITERION 3: ALL PATIENTS WITH A HIP FRACTURE RECEIVE ESSENTIAL NURSING CARE
Literature discussing the postoperative care of patients with a hip fracture is congruent with literature discussing the basic elements of nursing care for all patients. It is, however, striking how frequently the basic and essential elements of nursing care are referenced in literature discussing the prevention of delirium among patients with a hip fracture. Numerous authors have noted the importance of focusing upon essential nursing care as a strategy to prevent delirium in patients recovering postoperatively from a hip fracture. Holly et al. (2013) provided an overview of systematic reviews on the prevention and identifi cation of delirium among hospitalized older adults. Their search strategy retrieved seven systematic reviews focused on factors placing hospitalized elders at risk for delirium, three systematic reviews on delirium screening, and three systematic reviews summarizing literature on strategies to prevent delirium. From this review of systematic reviews, they provide best practice recommendations. They concluded that the most effective strategies for reducing the incidence of delirium were the promotion of comfort, safety, hydration, and oxygenation.
The importance of nursing care that was identifi ed by Holly et al. (2013) is not new. A systematic review by Cole, Primeau, and McCusker (1996) included 10 articles. Their review concluded that interventions to prevent delirium among surgical patients might be modestly effective. Of particular note in this systematic review conducted by three physicians is the notation that nursing interventions were as effective as physician interventions.
A systematic review focused on intervention strategies to manage delirium in older adults in the hospital setting ( Milisen et al. , 2005) sought to identify the characteristics and the effi cacy of delirium intervention strategies. Their review included seven studies and concluded that strategies to prevent delirium were more effi cacious than strategies to treat delirium. They also noted that strategies to treat delirium tended to be more effective among surgical patients as opposed to medical patients. Their fi nal conclusion discussed the pivotal role nurses play in preventing, identifying, and treating delirium.
The importance of essential nursing care is refl ective of the work being led by Alison Kitson and colleagues. The study by Kitson, Conroy, Wengstrom, ProfettoMcGrath, and Robertson-Malt (2010) defi ned the fundamentals of nursing care, which have been discussed elsewhere ( Kitson & Robertson-Malt , 2013) . Fundamental aspects of nursing care include interventions that have been previously related to delirium management including interventions to support nutrition, respiration, safety, and comfort.
The ongoing inclusion of essential elements of nursing care led to the creation of this third audit criterion known as essential elements of care. Elements of nursing care that have specifi c support from the literature on delirium prevention and management are interventions focused on comfort, safety, hydration, and oxygenation.
CRITERION 4: APPROPRIATE CLINICAL CRITERIA ARE APPLIED TO CONFIRM A DIAGNOSIS OF DELIRIUM IN PATIENTS WITH HIP FRACTURE
The NICE, in its clinical guideline titled "Delirium: Diagnosis, Prevention, and Management" (2010), provides guidance on the appropriate clinical tools that should be employed to diagnosis delirium. NICE recommends that diagnoses be made using criteria from the current edition of the DSM , the Short CAM, or the CAM-ICU. The CAM-ICU would be used if the person was assessed in a critical care environment or in the recovery room following surgery. The rationale for this recommendation was the inconsistency found when diagnosing delirium cases using the DSM criteria and the ICD-10 classification system (International Statistical Classifi cation of Diseases and Related Health Problems, 10th revision). Because of this incongruence, the use of ICD-10 is not recommended by NICE.
Furthermore, NICE recommended that the DSM should be used only by clinicians who have the clinical training to utilize it appropriately. The DSM advises that laypersons and those not specifi cally trained to use the DSM should consult the DSM only to obtain information, not to make diagnoses. In addition, persons diagnosed with a disorder should be referred to the appropriate clinician for treatment.
Although it is acknowledged that employment of the DSM by a trained diagnostician is the gold standard, this is often not practical. Holly et al. (2013) provided an overview of systematic reviews on the prevention and identifi cation of delirium among hospitalized older adults. In this review of reviews, they retrieved two systematic reviews that looked at screening tool studies. Wei et al. (2008) retrieved 260 original articles and found that the CAM helped to improve identifi cation of delirium in the clinical setting. Neto et al. (2012) , in a systematic review of 16 studies, found that the CAM-ICU was the most specifi c bedside tool for the assessment of delirium in critically ill patients, but cautioned that its low sensitivity in everyday practice might limit its usefulness. The CAM and CAM-ICU are appropriate for use by nursing staff members who have been trained in its use. As much of the care of patients with delirium falls to nursing, the ability to use the tool improves the ongoing assessment that needs to take place. "CAM-rated delirium predicted poor functional outcomes, serious falls, mortality, adverse clinical and post-surgical outcomes, inadequate pain control, increased hospital stays, and increase in the use of sedatives or restraints, and institutionalization" (Holly et al., 2013, p. 12) . A study commissioned on behalf of the Australian Health Ministers Advisory Council (AHMAC, 2006) titled "Clinical Practice Guidelines for the Management of Delirium in Older People" emphasized that staff members must be knowledgeable about delirium and its diagnosis. This increased awareness, they contend, leads to earlier detection and rapid treatment, thereby improving patient outcomes.
The NICE (2010) provides a helpful algorithm for the diagnosis of delirium. First, carry out the clinical assessment using the DSM , short CAM, or CAM-ICU. If delirium is diagnosed, treatment should begin. If there is diffi culty distinguishing between delirium, dementia, or delirium with dementia, the patient should be treated fi rst for delirium. The diagnosis should be recorded in the person's hospital record and primary care health record, and the provision of treatment should continue.
CRITERION 5: NONPHARMACOLOGIC INTERVENTIONS ARE EMPLOYED BEFORE PHARMACOLOGIC INTERVENTIONS IN PATIENTS WITH HIP FRACTURE WITH A DIAGNOSIS OF DELIRIUM
The NICE (2010) also provides guidance on the clinical management of delirium. The fi rst priority is the recommendation that clinicians identify and manage the underlying causes or combination of causes of delirium. This recommendation is likewise supported by the Clinical Practice Guidelines for the Management of Delirium in Older People (AHMAC, 2006) that were previously discussed. To achieve this goal, they suggest asking the following questions: (1) Has hypoxia been ruled out? (2) Has hypotension been ruled out? (3) Has hypoglycemia been ruled out? (4) Has major electrolyte disturbance been ruled out? (5) Has a history of previously taken medications been obtained? (6) Has infection been ruled out? (7) Has urinary retention been ruled out? (8) Have constipation and fecal impaction been ruled out? (9) If a person is agitated/distressed, have pain, thirst, and hunger been ruled out? and (10) Is an alcohol withdrawal syndrome possible? (Guideline 4.2.1).
The AHMAC (2006) guideline also instructs that the cause and any precipitating factors for delirium be addressed swiftly. Other recommendations from NICE (2010) include the use of effective communication and reorientation such as providing reassurance and validation, inclusion of family members in the care, the delivery of care by familiar staff, and avoidance of moving the person between rooms. The AHMAC (2006) guideline also supports the provision of a supportive care environment by providing psychologic, physical, and sensory support. They lay out a multicomponent management of delirium symptoms. Focus is on (1) normalizing sleep patterns; (2) reorientation and reassurance strategies, prevention of complications; (3) adequate hydration; (4) family/caregivers involved in care; (5) the use of therapeutic communication; (6) use of vision and hearing aids; (7) provision of adequate pain relief; (8) encouragement of activity, mobility, and activities of daily living; (9) provision of patient and family education; and (10) implementation of relaxation techniques.
Distressed patients with delirium or delirium symptoms that do not abate with recommended interventions create a particular clinical problem. If the person with delirium is distressed or considered at risk to themselves or others, verbal and nonverbal de-escalation techniques should be used. If this is not appropriate, the use of short-term (usually 1 week or less) haloperidol or olanzapine should be considered. The drug should be prescribed at the lowest clinically appropriate dose and titrated cautiously according to symptoms. As a cautionary note in people with conditions such as Parkinson's disease or dementia with Lewy bodies, antipsychotics should be used with caution or not at all (NICE Guideline, 2010, 1.6.1, 1.6.2, 1.6.3, 1.6.4, 1.6.5).
Conclusion
Delirium is a frequently occurring clinical syndrome in postoperative patients with a hip fracture; however, it often goes unrecognized and untreated. The inadequate recognition and treatment of delirium has been associated with deleterious consequences including functional decline, increased hospital length of stay, prolonged recovery, hospital readmission, increased healthcare cost, and mortality. Strategic and standardized approaches to improve the care of postoperative patients with a hip fracture experiencing delirium have been identifi ed but are not routinely followed ( Babin & Miley , 2013) . One method shown to increase the routine use of best clinical practices is the implementation of clinical audit processes. Through the use of clinical audit criteria, such as those presented in Table 4 , patient care is improved and health outcomes are optimized.
